proceeded to use Ordinary Least Squares (OLS) estimation technique. The co-integration tests using Engle-Granger two-step and Johansen methods showed that the series are co-integrated, thus, the use of OLS satisfies the Best Linear Unbiased Estimator (BLUE) with minimum variance property. The parsimonious results suggest that gross domestic investment, electricity supply and trade openness are the required elements to accelerate the pace of industrialization in Nigeria. This implied that providing adequate and stable supply of electricity, deepening public and private investments as well as opening the economy to the vagaries of international trade has short and long-termed lasting effect on industrial development. The policy perspective is that government should prioritize the generation and distribution of electricity, increase the quantum of investments in road infrastructure and opening of the economy in order to accelerate the pace of industrialization.
INTRODUCTION
Infrastructure and human capital are the essential elements that wheel the industrial production base of any economy. Without these essential elements the engine of industrial production might grind to a halt. The combination of energy, roads infrastructure and human capital and other inputs provide the fuel that industries need for production and distribution of goods and services.
These essential inputs in the production process also stimulate growth in different sectors of an economy. Adequate provision of infrastructure and human capital increases the rate of return of private capital; this in turn accelerates the rate of growth of both private and public investments.
An inter-sectoral linkage of infrastructure generates positive externalities and multipliers that are useful for industrial growth. Positive externalities and the multiplier effect of infrastructure such as energy infrastructure provide the right environment for citizens to acquire knowledge and innovate and efficient delivery of health services, which, in turn, enhance productivity. There is a bidirectional relationship between good health and learning. Better health increases school attendance and learning ability, and quality education is essential elements of a good hygiene and health. Inadequate energy infrastructure and human capital affect services-health, hotels, banks and other hospitality industry-construction, distribution, road transportation, preservation of agricultural output etc (Estache, 2006; Agenor and Moreno-Dodson, 2006; and Agenor, 2009) . A number of factors have been documented in the literature that hinders Africa, in spite of its enormous potentials, to increase energy infrastructure. These include physical and financial barriers to cross-border trade as well as lack of capacity to develop economies of scale in energy infrastructure (Foster 2008) .
Nigeria has the potentials to increase energy infrastructure but indices from available statistics are not very encouraging. For instance, in recent years the total installed capacity by megawatts is 24,011. However, adding up the capacity of all existing power plants (Afam, Egbim, Sapele, Ijora, Kainji, Jebba, Shiroro, Delta, and Orji) and the newly commissioned independent power plants (IPPs) (AES in Lagos, Agip Okpai in Delta, Geregu in Kogi, and Omotosho in Ondo), gives an actual aggregate capacity of 7,748.9 megawatts, exclusive of power loss during transmission. 7,748.9 megawatts is below the required energy threshold, which is about 50,000 megawatts (Soludo, 2006) . Figure 1 .0 shows the quantity of electricity generated, supplied and accompanying power losses. The figure explains the divergence between the megawatt of electricity generated, supplied and loss after generation. For instance, in 1990 power loss amount to 638.4mw/hr, which represent 41.5 per cent, in 2013 the loss was 10.8 per cent of generated energy. Similarly, percentage of road output (paved roads), as captured by Figure 1 .1 is grossly inadequate when compared to that of unpaved roads. The consequence is that most industrial concerns cannot efficiently distribute goods and services; depend on generators and most small scale firms cannot afford generators or the cost of maintenance and fuel, leading to job losses. This again goes to show the huge infrastructural deficits that could constrain industrial development in Nigeria.
Again, Measures of educational attainment reflect the knowledge and skills, or human capital, of the population. Education has also been found to play a crucial role in the adoption of new industrial technologies vis-à-vis economic growth as well as assimilation of new technology (Foster and Rosenzweig, 1996) . Recent research showed that the impact of human capital and education on economic growth is increasing worldwide, and probably stronger stronger than its impact in OECD countries. This indicates that for every single year that the average level of schooling of the adult population is raised there is a corresponding increase of 3. The objective of this paper is therefore to investigate the impact of energy and road infrastructure as well as human capital on industrial development in Nigeria.
REVIEW OF EMPIRICAL LITERATURE
The path breaking work of Aschauer's (1989) on the impact of public capital investment on GDP growth in the United States set the platform for the influx of empirical literature on this issue. The literature has attempted to discuss the elasticity issue raised in his paper. One important issue that has generated much debate is his argument that investment in public capital to support economic growth will pay off in two years. Whereas Munnell, (1992) paper argued in favour of Aschauer's paper, Gramlich (1994) questioned the rationale behind the submission of Aschauer's work and added rhetorically that all economic agents would then be investing in infrastructure.
Easterly and Rebelo (1993) using pooled regression were able to demonstrate the sensitivity of public investment on communication and transport infrastructure to economic growth. Their paper showed a consistent positive correlation of public investment with economic growth and the correlation coefficient is high at an average of 0.63. Kessides (1993) and World Bank (1994) provided evidence to prove that infrastructure investment in developing countries is inadequate. As rightly observed by the world development report (1994), one per cent increase in stock of infrastructure is associated with one per cent increase in gross domestic product. The growth of a country is closely linked to the state of available paved roads, electricity generating capacity and transport as well as communication infrastructure.
African Union (2011) noted that infrastructure services are twice as expensive in Africa as elsewhere and that Africa would require approximately US$93 billion a year to massively improve on infrastructure. In addition, to sustain this investments, Africa would require credible and sustainable policy, legal and regulatory frameworks, improving the performance of state owned enterprises, and the maintenance of existing infrastructure.
Okoh and Ebi, 2013 paper collaborated the arguments of African Union by investigating the effect of interaction of infrastructure investment and institutional quality on economic growth in Nigeria using an interactive approach. The findings of this paper showed that infrastructure investment has a robust positive influence on economic growth. Interestingly, the interaction between infrastructure investment and institutional quality on economic growth were insignificant. It appeared that low levels of contract enforceability and increase corruption render the positive infrastructure investment-economic growth nexus insignificant in Nigeria. The success of infrastructure investment may, to a great extent, depend on the prevailing institutional quality in Nigeria. (2003) paper focused on the role of infrastructure and manufacturing on productivity using Indian manufacturing data from 1972 to 1993. The results showed that increasing electricity generating capacity in one network may have a ripple effect on the entire network of electricity supply, thereby removing constraints to factor productivity. Their work was inspired by the works of Hulten and Schwarb (1991), who argued that if expansion in electricity generating capacity could increase product quality and factors, then economies of scale sets in, competition and specialization increases total factor productivity.
Adenikinju (2005) and Lee and Anas (1992) papers revealed the major obstacles to businesses in Nigeria. These papers relied on firm-level data to demonstrate that power and voltage fluctuation is the major impediment to improvement in total factor productivity in manufacturing firms in Nigeria. These power outage imposes significant costs to firms' operation-idle workforce, lost output, damage equipment, cost of maintenance of diesel plants and fuel cost. In some instances these represent about 25 per cent of physical capital costs.
Olayemi (2012) used secondary data from 1978 to 2008 to investigate human capital and industry productivity in Nigeria. The result showed that government expenditure on education had a positive relationship with the index of industrial productivity. Fleisher, Li and Zhao (2010) investigated how regional differences in physical, human and infrastructure capital and FDI affect growth patterns in China. Their findings revealed that FDI had much larger impact on growth than anticipated. Human capital also played a prominent role in productivity growth. The paper also conducted a cost-benefit analysis using hypothetical investment in human capital and infrastructure. The result showed that whereas investment in infrastructure generates higher returns in the developed Eastern region of China than in less developed areas, human capital investment generates more returns in the interior regions.
Recent studies (Ajayi, 2007; Akinwale, 2000) document that investment in infrastructure such as roads, communication and utilities stimulate private investment. The availability of infrastructure in the right quantity and quality deepened the competitiveness of domestic firms in the export markets. As observed by Ekpo 2010, irrespective of firm's type, infrastructure play a major role in accelerating competitiveness. The reason is, infrastructure unlike other forms of assistance and incentives directly affect their production cost. Thus, while Germany, Japan, Mexico, Sweden, the United Kingdom and the United States reduced production cost of manufacturing firms (Aschauer, 1993) , owing to availability of adequate and appropriate infrastructure, the reverse is the case in Nigeria. Accordingly, Lee and Anas (1992) cited in Ekpo (2010) reported that manufacturing firms in Nigeria spent up to 90 per cent of variable cost on infrastructure, with electric power supply accounting for half of the cost.
Most importantly, the existence of infrastructure creates employment opportunities for the citizenry. Infrastructure has a positive influence on the growth of private sector employment.
Lansing (1995) argued that increasing the quality and quantity of paved roads reduces travel time and maintenance costs for cars and trucks, thereby facilitating the distributions of goods and services. In a similar vein, Akinwale (2010) posited that the delivery of infrastructure is labourintensive, and is, therefore, put forth as a stimulus to employment. This, according to him, depends, however, on the type of project involved.
In the view of Hoeffler (1999), improved infrastructure services encourage economic growth by increasing the diversification of production, and the expansion of trade. It also enhances the economic welfare and the potential productivity of the people as well as attracts modern industries because of greater potential of people (Button, 1996) . However, the theoretical impact of infrastructure on economic growth to some extent depends on the setting. In a neoclassical growth model for instance, increases in the stock of infrastructure will only have transitory effect, since long-run growth is driven by exogenous technological progress. In an endogenous growth model, on the other hand, steady-state income per capita can increase firms' investment in infrastructure (Isaksson, 2009a ).
According to Anyanwu, Oyefusi, Oaikhenan and Dimowo (1997), infrastructure services help the poor in the society to contribute to environmental sustainability. For instance, clean water and sanitation, non-polluting sources of power, safe disposal of solid waste, and better management of traffic in urban areas provide environmental benefits for all income groups. The urban poor often benefit most directly from good infrastructure services because the poor are concentrated in settlements subject to unsanitary conditions, hazardous emissions, and accident risks. Infrastructure also serves directly as a source of government revenue. The various agencies of government, which control the supply of certain infrastructural facilities such as electricity, water supply, etc., derive revenue from these sources, the effective utilisation of which leads to industrial and economic development ultimately.
Researching on electricity and education strictly, Ubi, Eke and Oduneka (2011) noted that adequate electricity and education availability ensures optimal use of modern technologies and processes. Manufacturing plants, they maintained can seldom work without electricity and necessary human capital base to support it. They, therefore, attributed industrial backwardness anywhere to inadequately educated workforce and poor electricity supply. Efficient infrastructure development such as adequacy of roads, water, education and electricity is thus the basis for national economic integration as well as the spread of the benefits derivable therefrom.
The existence of adequate infrastructure bridges the communication gap between the rural and urban areas, and between the different parts of the country. Improvements in domestic transport and communications infrastructure can have significant effects on growth. There are three reasons for this (Anderson, Renzio & Levy, 2006) . First, by lowering transport costs, firms' profits are raised, as are the wages paid to labour; second, by driving a cumulative process by which labour and other resources move to a small number of core regions and/or cities in which levels of labour productivity are higher, an acceleration in a country's rate of growth is brought about, which may last over several years, if not decades; a third effect is that improvements in domestic transport and communications infrastructure saves time.
According to Isaksson (2009a) , one argument in support of public capital is that public capital enhances the productivity of private capital, raising its rate of return and encourages more investment. He maintained, however, that the theoretical impact of public capital to some extent depends on the setting. For instance, in a neoclassical growth model, increases in the stock of infrastructure will have a transitory effect, since long-run growth is driven by exogenous technological progress. In an endogenous growth model, on the one hand, steady-state income per capita can increase investments in infrastructure. In a similar vein, Barro's (1990) seminal endogenous growth paper introduced government expenditure as a public good in the production function and accomplished exactly the fact that increases in the stock of infrastructure had a transitory effect on industrial output. Based on Barro's (1990) conclusion, one could say, therefore, that public capital is the foundation upon which the economy is built. That is, public capital is an enabling resource, which acts as a network that connects spatially separated economic agents.
The provision of infrastructure, in most countries, has, for historical reasons or as a result of specific local contingencies, been partly or totally public sector responsibility. This, according to Familoni (2002) , is because if the provision of infrastructure is left in the hands of private producers, it would likely result in its undersupply and their full benefits to the economy may not be realised. Thus, even in industrialised economies like the United States, the public sector is involved in the provision of certain infrastructure. Hakfoort (1996) maintained that an indication of the potential importance of public capital stock in industrialised economies is its size. In a similar vein, Munnell (1992) showed that in the United States, the public capital stock was about 48 per cent of the value of private capital stock in 1987, and by 1991, it was nearly half the share of private capital stock. He noted further that because of the importance placed on public capital, in the 1992 Clinton-Gore election campaign for the US presidency, more public spending on infrastructure was promised. This was because of the belief that an adequate level of infrastructure is capable of increasing productivity and international competiveness, and may, therefore, create jobs.
A sub-optimal capital expenditure (undersize or oversize capital expenditure) could have grave implications on the economy. In this vein, Mitchell (2005) argued that the American government expenditure had grown too much in the last couple of years and had contributed to the negative growth recorded. She suggested that government should cut its spending, particularly spending on projects and programmes that generate least benefits or impose highest cost. In Sweden, Peter Public investment in infrastructure has a variety of objectives. Button (1996) cited in Ekpo (2010) identified economic development as one of such objectives. The provision of infrastructure is important in the initiation and stimulation of economic development. Similarly, Prud' homme (1996) stressed that a good infrastructure endowment can contribute to economic development by increasing the productivity of the factors of production. More so, infrastructure investment can cause distributional effect on the structure of employment, personal income, national output and national income. Likewise, infrastructure investment can yield growth in economic output, productivity, employment and economic welfare. Others include improving safety, protecting the environment, rendering un-priced services to households, etc. (Prud' homme, 1996).
In line with the foregoing, Jerome (1999) observed a strong association between per capita GDP and the availability of certain infrastructure such as electricity, telecommunications, surface roads, and safe water. Electricity, telecommunication and water according to him, are used in the production process of virtually every sector of an economy, while transportation is necessary for mobility of people and distribution of commodities. Thus, in the presence of inadequate electric power, water supply, transport and communication facilities, production process or location advantage may not be optimized.
Despite huge public investment in infrastructure, the quality of infrastructure in Nigeria has been poor. In the words of Sachs (2008), "identifying the extent of decay in Nigeria infrastructure is not a difficult task. From transport to health, and from energy to utilities, decades of malaise and underinvestment have taken their toll on the nation's infrastructure." In a comparative study, Yoshida (2000) presented various scenarios why infrastructure facilities such as energy, electricity, and transportation sectors were important drivers of economic growth and development in Japan over the last century to date. He used this to draw out lessons that could be useful to developing countries including Nigeria and found that the growth rate of demand in infrastructure was much higher than that of per capita GNP in the early stage of development; noting that public investment in infrastructure was large, and one major reason why Japan is industrialised. He also found that public investment in infrastructure in the rural areas had a trend to correct the regional income disparities, and concluded by arguing that the lessons learned from Japan's development experience are a major intellectual asset for developing economies.
Frischman (2005 and 2007) theorising in favour of the importance of public accessibility to infrastructure, argued that public accessibility to infrastructure would generate values for society. More so, Kessides (1993) affirmed that infrastructure affects positively the output of the other factors of production such as land, labour and entrepreneurship. According to him, infrastructure is an intermediate input to production and changes in its supply (especially in terms of quality and quantity), is a sure way via which the profitability of production, income levels, output and employment can be improved upon. As a corollary to Kessides' work, Oke (2006) attributed the non-competitiveness of Nigeria's export goods to poor infrastructure especially electricity and transportation, which drives the running cost of firms.
In a similar study, Nandy and Gordon (2009) concluded that water has a positive effect on socioeconomic development of any society, be it developed or developing, especially through its use for domestic and industrial purposes. "For domestic purpose, water is used for drinking, washing, cooking, and sanitation, while it is needed in various industrial settings including agriculture, brick making, bakeries, breweries and restaurants." For meaningful living, roads and transportation are very essential to every member of the society. Transport for instance, is very critical to economic growth; hence a direct relationship exists between a country's economic prosperity and kilometres of paved roads (Queiros & Gautam, 1992) . This submission reaffirmed why there exist poor living standards in countries with poor and inadequate infrastructure such as Nigeria. Morrison and Schwartz (1996) employing different methodologies to Italian regional data for the period 1970 to1994, considered the effect of infrastructure investment on production costs, and found that public capital has a cost reducing effect, though limited in size and generally close to zero once the efficiency loss related to tax financing of public investment is taken into account.
The various types of transport have their unique characteristics. Heggie (1994) cited in Nworji and Oluwalaiye (2012) submitted that road transport dominates other modes of transport as it carries over ninety per cent of passengers and provides the only form of access to most rural communities. In Nigeria, roads play significant role in her social and economic life development and are seen as the centre of connectivity of all other modes of transport.
THEORETICAL FRAMEWORK AND ECONOMETRIC METHODOLOGY
The theoretical basis to investigate the impact of infrastructure and human capital on industrial development is well documented in the neoclassical and endogenous growth theories. This paper while not discarding the basic elements of the neoclassical framework is anchored on the endogenous growth theory. This is because of the obvious limitations of the neoclassical paradigm to approximate the industrial development environment of developing countries. For instance in the neoclassical argument, the predicted high rate of returns on investment given the low capital-labour ratio in developing countries, implementation of market reforms and trade liberalization recommended by the World Bank and International Monetary Fund was not realize, where it was realized did not lead to the supply of complementary investments in infrastructure and human capital (Todaro and Smith, 2003 ).
Endogenous growth model provides the theoretical basis to investigate industrial development based on the system governing the production function process rather than on exogenous factors. The endogenous growth model attempts to explain the Solow residual, that is, factors such as infrastructure and human capital taken for granted in the neoclassical growth theory. Its assumptions that both private and public investment in infrastructure and human capital increase factor productivity and generate external economies is of interest in developing countries (Adenikinju, 2005, Lee and Anis, 1992) .
The novelty of endogenous growth model which this paper places importance to, is the discarding of the diminishing marginal returns to capital investment and permitting increasing returns to scale in the aggregate production function as well as the diverging long run growth. The endogenous growth theory also assume that public and private investment in human capital and infrastructure generate external economies and productivity improvements that offset the natural tendencies for diminishing returns (Romer, 1990 , Baro, 1990 , Todaro and Smith, 2003 , Deverajan, 1996 . Romer (1990) model allows for increasing returns by assuming that capital stock has a significant positive effect on output at the industry level. Capital stock encapsulates knowledge and spills over to other firms in the economy, and this explains why growth might depend on the rate of investment in knowledge and infrastructure. We begin with an aggregate production function on the assumption that the industry use similar level of capital and labour
Where Y is industrial output, A is total factor productivity, k is gross fixed capital formation and L is the labour force participation rate. To isolate the elements of the endogenous growth the paper assume that total factor productivity or technological progress (A) is constant. Combining chain and exponential rule it can be shown that the resulting growth rate for industrial output in the economy would be:
Where y t = industrial output growth rate, m is the population growth rate. Assuming no spill overs and constant returns to scale, β= 0 and per capita growth would be zero. Romer argued that combining the three factors together including capital externality, β ˃ 0; it follows that y t -m ˃ 0, and Y/L is increasing (Todaro and Smith, 2003) . This endogenous growth model indicates that increased investment and savings can stimulate greater factor productivity and technological progress.
In order to concentrate on issues of industrialization, we abstract important elements of the endogenous growth model to suit the objective of the paper and introduce factors that affect productivity of inputs. We therefore formally rewrite equation one thus;
Factor productivity can be greatly enhance if complementary investments are provided, since such investments produce social as well as private benefits. Government can intervene by providing infrastructure and human capital or encouraging private sector investment in knowledge intensive industries, inflow of foreign direct investment and knowledge based endeavours that will generate increasing returns. Thus in contrast to the neoclassical growth model, the endogenous growth model create an important role for public policy in promoting or accelerating the pace of industrial development by providing the required investment in human capital and infrastructure or providing the environment for inflow of FDI in knowledge intensive industries. Adopting the determinants of total factor productivity (A t ) as follows;
HCAPTR is human capital, that is, the skills embodied in the labour force. Human capital generates a number of positive externalities, it improves the absorptive capacity of labour to new technology, innovations and skills brought about by foreign direct investment (FDI), this in turn improve the value chain. ELECTRS is the quantity of electricity supplied in kilowatt and Pavrtr is the number of paved roads. Taking the log of both sides of equation 5
Log Yt = αlog GDITR + β 1 log Hcaptr + β 2 log Electrs + β 3 log Pavedtr + β 4 log Tradopentr + Ut 6
Tradeopentr is trade openness, measured as the import/export GDP ratio. Opening the economy to the vagaries of international trade can accelerate the pace of industrialization via access to cheap intermediate goods, bigger markets and technology to contribute to total factor productivity. Infrastructure is measured by the capacity to generate electricity and the number of paved roads in Nigeria. The literature prescribe two reasons why physical infrastructure is preferred to monetary values. As argued by Pritchette (1996), evaluating infrastructure based on public expenditure (capital) does not revealed the efficiency and value component of public spending. He added that comparatively half of the investments actually contribute to the desired outcomes. It follows that using the monetary value of public investment in infrastructure may lead to overestimated actual value. The second concern in the literature is the composition of the stock of infrastructure. This is because the marginal productivity of additional stock of infrastructure is important in the overall productivity of factors; it is not clear whether monetary values would be an appropriate measure of marginal productivity.
METHODOLOGY
The paper adopted various approaches in data estimation and smoothing. First, the paper traces the historical background of the data using such tests as mean, minimum and maximum values, standard deviation, skewness, kurtosis and Jarque-Bera tests. Skewness and kutosis show how the distribution of a variable deviates from the normal distribution and Jarque-Bera is similar to langrangian multiplier and help econometrician to diagnose normality, heteroscedasticity and autocorrelation. Formal pre-test for unit root using Augmented Dickey-Fuller and confirmatory Perron (2005) test to show whether or not the observed unit is due to structural breaks. The paper also adopted Engle-Granger Two step procedure and Johansen cointegration tests to conduct test for co-integration. To address the issue of causality raised in the literature, we conducted pairwise Granger causality test. Data for this paper were sourced from the Central Bank of Nigeria Statistical bulletins, Federal Bureau of Statistics and Federal Ministry of Education. Critical values 1% = -3.592462 1% = -3.588509 5% = -2.931404 5% = -2.929734 10% = -2.603944 10% = -2.603064 Table 4 .1 summarizes the unit root tests based on Augmented Dickey Fuller (ADF) and Phillip Perron tests (PP). The PP is a confirmation that the unit observed for a particular series is not as a result of structural breaks. The result of the unit test shows that all the series are I(1). Since the series are stationary at first difference we proceed to test for co-integration using the Engle Granger approach. This involves running regression at levels and testing the residual using ADF and PP to see if the residual follows I(0) process. As sown in table 4.1 the residual is I(0) at 95 per cent confidence intervals. This suggest that the series are co-integrated. This means that there is an equilibrium relationship between the dependent and independent variables.
EMPIRICAL RESULTS AND DISCUSSION
The Engel-Granger two-step test for co-integration has some weakness. These include the fact that it is sensitive to the choice of the variable to be normalized and it cannot estimate multiple co-integration vectors. To address these weakness we proceed to use the Johansen co-integration test and in order to place confidence in the inference derived thereof. As shown in the appendix, using the Trace statistic and maximum eigenvalue the result strongly suggested that the null hypothesis of no co-integration should be rejected. This implied that co-integration exist and as such there is a long-run relationship among the variables in the model. Since the series are cointegrated confidence can be placed on the OLS estimates.
Having established the order of integration and using Engle Granger two step procedure and Johansen method for co-integration, we proceed to capture the interrelationship among the variables with Pairwise Granger causality test. The paper used a lag length of 2 from the Akaike Information Criteria (AIC) and Schwartz Information Criteria (SIC). A major implication of causality is that if two variables, say m and n, are co-integrated, then either m must granger cause n or vice-versa.
The results of the Granger causality tests are in the appendix. The summary showed that unidirectional causality exists between investment (GDITR) and electricity supply (Electrs), with causality running from investment to electricity supply. This suggests that to attract investment in the industrial sector adequate supply of electricity is imperative. Causality exists between human capital and electricity supply; causality runs from electricity supply to human capital, indicating that electricity supply provides the environment for knowledge to thrive. Causality between electricity supply and trade openness showed that causality runs from electricity supply to trade openness. The implication of this is that the country can benefit from trade liberalization if stable supply of energy exists. This is likely to make domestic manufactured goods to be competitive in international trade. Table 4 .2 summarizes the ECM analysis and present the parsimonious results. The error correction term is an attempt to eliminate or reduce the deviation of the dependent variable from its equilibrium. The result showed that coefficient of the error correction variable has the a priori sign and is significant; this implied the acceptance of the co-integration hypothesis. The speed of adjustment shows the convergence to equilibrium, it reflects the speed of convergence to equilibrium or the share of deviation from equilibrium value eliminated during a single period. The speed of adjustment is 23 per cent, which indicated that it takes about three months for the dependent variable to adjust to equilibrium if the right infrastructure is provided.
A scrutiny of the results showed that investment (gditr) lagged two years, electricity supply (electrs) and trade openness (traopntr) were all significant with the a priori economic expectations. The adjusted R 2 of 51 per cent shows a good fit as the regression line explains about 51 per cent of total variation of the regression line around its mean. The value of the Durbin Watson (D.W) showed no first order serial autocorrelation. The validity of the diagnostic statistics require that the error term follows a normal distribution. The paper tested the hypothesis that the error term is normally distributed with the Jarque-Bera statistic. The result indicated that the JB statistics is 0.69 and the probability of obtaining such a statistics is about 70 per cent. Thus, we do not reject the hypothesis that the error term is normally distributed. This implies that the OLS estimator has minimum variance.
The parsimonious result showed that most of the variables of interest including investment (gditr), electricity supply (electrs) and trade openness (tradopentr) were statistically significant with the right a priori sign, while human capital Hecaptr had the right positive sign, but was insignificant. A further examination of the results showed that a ten per cent increased in gditr lagged two period grow the industrial output by 4.6 per cent over a two year period. A ten per cent increase in electricity supply leads to about 23 per cent growth in industrial output and increasing trade openness by ten per cent and promote the growth of the industrial sector by 3.7 per cent. The positive but insignificant coefficient of human capital implies that theoretically human capital has the potential to stimulate industrial output development in Nigeria. Probably in the context of Nigeria there is need to increase investment in human capital in order to make its impact on industrial output significant.
CONCLUSION
The objective of this paper had been to shed light on the importance of infrastructure and human capital on industrialization in Nigeria using time series data from 1970 to 2014. The methodology proceeded as follows. As a preliminary analysis, the paper traces the historical background of the data using such tests as mean, minimum and maximum values, standard deviation, skewness, kurtosis and Jarque-Bera tests. Skewness and kutosis showed how the distribution of a variable deviates from the normal distribution and Jarque-Bera is similar to lagrangean multiplier and help econometrician to diagnose normality, heteroscedasticity and autocorrelation. The paper adopted OLS estimation technique. Traditionally, most macroeconomic data exhibit random walk and to reduce white noise the paper adopted Augmented Dickey-Fuller and Phillips-Perron tests for unit root and for co-integration, the paper used Engle-Granger two-step procedure and Johansen method. The paper captured the interrelationship among the variables with Pairwise Granger causality test.
A scrutiny of the descriptive statistics showed that the values of maximum and minimum of the variables under scrutiny show no significant variation. The kurtosis showed that most variables are platekurtic except GDITR that is leptokurtic. The value of the Jarque-Bera test shows that we do not reject the null hypothesis that the variables are normally distributed for most of the variables except for human capital.
The paper conducted unit root using the ADF and PP tests and the results showed that all the series followed an I(1) process. And the results of the co-integration tests using Engle-Granger two-step and Johansen method showed that the series are co-integrated. This implied that cointegration exist and as such there is a long-run relationship among the variables in the model and the OLS estimator is best linear unbiased estimator, with minimum variance.
The results suggest that gross domestic investment, electricity supply and trade openness provides the environment for the industrial sector to thrive. This implied that providing adequate and stable supply of electricity, deepening public and private investment as well as opening the economy to the vagaries of international trade has short and long lasting effect on industrial development. The policy perspective is that government should prioritize the generation and distribution of electricity, investment in various sectors and opening of the economy in order to accelerate the pace of industrialization. 
GDITR does not Granger

